Semantic Web technologies in general and ontology-based approaches in particular are considered the foundation for the next generation of information services. While ontologies enable software agents to exchange knowledge and information in a standardized, intelligent manner, describing todayŠs vast amount of information in terms of ontological knowledge remains a challenge.
Introduction
Real-world applications that provide shared meaning understandable for machines and humans alike require semantic technologies, whose increasing importance is reflected by the Gartner Group's prediction that lightweight ontologies will be part of 75% of application integration projects. Tim Berners-Lee's vision of the Semantic Web [1] goes beyond lightweight ontologies and requires a network of trust, in which technology is capable of distinguishing reliable knowledge from collections of trivial data. Implementing this vision, however, involves the transformation of massive amounts of existing information, as well as the validation of the extracted semantics reliability and validity with regards to the real world they describe. Semantic services not only encompass the World Wide Web, but also smaller corporate intranets and their integration into a global scheme. To ensure trust in the extracted knowledge, semantic technologies also need to cope with the highly dynamic contextual change of information. Addressing these challenges, the research project AVALON develops a new generation of adaptive knowledge acquisition and management services that test semantic hypotheses by (i) automatically extracting knowledge from heterogeneous, unstructured information sources, (ii) discovering semantic associations within the automatically extracted knowledge base, and (iii) validating the extracted knowledge on observable real-world indicators. The ontologysupported testing of semantic hypotheses will increase the credibility and usefulness of the continuously evolving knowledge base. AVALON's evaluation and quality assurance processes utilise (semi-)automatic feedback loops to align extracted knowledge with external indicators and the expertise of individuals. Such feedback loops are particularly useful in highly dynamic environments like the World Wide Web. Therefore AVALON's methodology is based on a cybernetic control system [6]: A system with an internal knowledge base monitors realworld indicators and uses the knowledge base to recommend a particular action. If the decision-maker accepts the systemŠs recommendation, his or her action affects the real world. By measuring changes in the real-world indicators resulting from taken actions, the knowledge base can be updated and refined automatically.
AVALON implements such an adaptive process for Web-based resources, automatically extracting semantics from unstructured and structured information sources, and validating the extracted knowledge on real-world indicators.
Conceptual Approach
AVALON starts by extracting and populating ontologies 1 from textual resources using state of the art techniques (see Section 3). Afterwards, hypothesis can be formulated upon the extracted ontology and tested statistically against the observable real-world indicators that describe out-comes of the decision making process. Based on this testing the knowledge base and subsequently the ontology can be validated and refined (see also Figure 1 for an overview.).
The formulation of ontology-based hypotheses deserves particular attention. The granularity of the hypothesis directly relates to the granularity of the ontology. In general, we distinguish two types of hypotheses:
• Testing relationships stored in the ontology verifies whether the internal representation is accurate; the results strengthen or weaken dependencies among ontological concepts. This type of test can be performed automatically by choosing various hypotheses and comparing them to measured indicators. Rather than following a random or brute force approach, AVALON is based on heuristics for choosing the most relevant hypotheses for advancing the knowledge base.
